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Abstract of corresponding document: WO 9508206 (A1) 

A laser (1 1 ) utilizes feedback from a volume 
holographic (12) grating used as a wavelength . 
standard to lock the laser output wavelength to its | 
desired value. This feedback can be non-optical, 
wherein the holographic filter output is used to 
actively control the wavelength through an external 
control mechanism. This feedback can also be 
optical, wherein a volume hologram reflection 
grating is used to generate optical feedback into the 
laser gain. 
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JfJ 7J b' - A <7) m ft £ DS SE L . ffl IE stf U jl - A * n if 5 A K It « ^ T « 7" 5 -y 7" ( 
Bragg) 5^ ft £ iSJS. S it & 

7 0 . fj IE U i-A*n/7AKIt^7*7 7 7' (Bragg ) ft * )S Jg. $ & 

<ri:Sr^lti:-rs»5l<3l6 9 fc IS m <r> 77 m . 
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7 1 . m IB ;ft" U a — A * u ^ ? A R St IS =F co * . m IB 'J a — A a 7 5 

72. ?l-3»Il/7 r l^yx {; Lt^^'J a-i,*o/5i=,Rlt|g^ Ji^l. 
V - Iff £> o T , 

i?r ia u - -if « m ^ « - a* , fr ia >j - a ?ft u ^ 5 a r m t§ ^ ft tt ^ 
fr ia # u a - a 7ft n y 5 a r it m =t k m m * * m m -r h ^ & t , 

m ia ?ft' y - A 7ft n if 7 A K It fg ^ J; o T R St § h ^ v - # ffi /h ffi & & 
it, milU -f cr,\^^ cr,m^^mm-t h ^^.b 



7 3 . HuiaTft y A-A7ftn^'^AMStfS^^MStfe*{i, friaTft y j-a*d 

7 4 . ir ia p - if , iras^tg?i>si>^^¥»*i>--^'tfe*L---fi;i)is^rtg 
m & 1^ - -r t m wl m m m y < - y a -v 9 v - ir t a a pi m % % y 4 -^w? 

- If £ * ill £ 5 V )V — V A» 6 i8 if tl £ £ £ * ft « i: ^ * I* * M 7 2 t IB ft O ^ 
M «K JR X ^ ^ hoX3b°-SB 0 

I? IB U - if ffi ^ * . M tit & St T" . *» o . HS»«"CR»-rftfctofc*lK$itfc 
7ft' 'J A - A 7ft n J?" 5 A R St fg 7 £ , 

7ft n ^ 9 A S St m T tz fj A tt t . 

M IB E St ffl £7) fs S* ^° "7 - 2r tt tti L . If IB iH -'^ V - 4* « /h 3r ■§» * "C. M IB 
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sit & z t * t -r & wt&m*? * 4 a . 

7 6 . fne** & ii, tw ie u - -f ta t> <n a at c *t l r , w te # 

y j. - a * n y 5 a r m m t % & tt m # £ « it , fir ie r m aj * « + & « * * ^ 7 
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[ & m <n m m sr m w ] 

% co & m 

>J a-A*n/5A^t«7 4 - F A -y ? £ ffl U >t & ft £ 5t -ft U - if V - X 

-i^>-N}Sy-x^tii7 L jfe*^$ij»-ri»^x^i,i;^-ffi(craL. » , b ft a (= 

^-1fA>6W3l5^aj*Ji, 31- M M £: L T i& < ft » fit K <0 >J a n 
5 A co k |f fg ^ tc X o X . 7 ^ ;l/ ^ ij y ^ § ti S „ 4 . * co ft 71 M * £ U W 

si? U jl - A * n 7" 5 A R It ffi =F li . # ^ t IE m X . £SX^? b7A*^iA- 

«gffliiiWr7'j7--y aytSJilt^S. ;;tli, 6 5 6 4. 6 A ( 
Ha) «y-5feJRSIt«A-77dry7A ( F W H M ) /UA'yh'fl/8 

£ * ^ & . £ o r r y *r - ^ a >- x co , & ( f e ) # h - r $ ft ^ ? - # y" m 

'J f 7A ( LiNb0 3 ) c^^i-^^M^SS^JgttiJ:. iSJK<7)|igiti:LT-?-<7):7^ 

;p 9 co m ft ^ ? ht»St*;tfcJ:oTi*si8*ift. i ^ a « 18 91 Ife ft ^ 7 

h i± . 6 5 6 4. 6 At, 1 A / 3 0 °C T S> o . ( G. A. Rakul jic V. Leyva 
, " t;y a-A*o/7 7 ^ v 7i^'y 7 ^ " .Opt. Lett. Vol . 18 

, pp. 459-461 ( 1993 ) #Rg ) . 

LiNbOgOi 5 & 3t JS Iff ? U x 9 )V ii . 3£ ^ 7 -i';P^^ft[lIfifS!j*^*-t^*n 

? 7 7 4 V ? ft¥ X * V CO £ 0 % # V - J* * U 7 7 7 < y^ft^SftJft-rSfc 

litl. (fixing) " #'Mfi § ftT V> 6 . ( W A ff , J.J. Amode 
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i , D . L . Staeb 1 er , " ^ 7'1 'J f ^7 A t ^) * n / 7 7 ^ 7 ^1211" , RCA 

Review , Vol. 33, pp. 71-94 (1972) k , V. Leyva and G.A. Rakuljic, " J£ 8 9f 
MfAT<T) # L> a. - A * n <? 7 A CO ft cr>m±Jf&" , " ft No. 07/96 

5746 (1992)" fc. G.A. Rakuljic and A. Yariv, " 3£ HI iff i<> X T" A b * ffi " 
* H^fF No. 07/908298 ( 1992 ) " # Hg ) 0 Ht, ii«^*W-SttKStr^^5 
^ ( Bragg ) RW^iTHft^Ji. jE«*a»ftfc«t9«^»*<7)*'C^IKia ; £ 
- F <7) M ^ Si 8E 5£ r . ^^Mffi*>£>##&ifKW£Ji§^T . Li Nb0 3 t 5 i < IB I* 

*<ottWco#»#l4,. D i> & 9 S ^ <> ( G . 

A. Rakuljic and V. Leyva, " * ^ tB ift * T CO 3te 0 Sf tf * ffl ft CO * ffi t 

f^HX" . " TfcffiUffF No. 07/991571 ( 1992 ) " ) 0 

WDM (Wavelength Division Multipl exed ) 7 r A ^ — % ¥ M it b s X/Ph' 
A ( E r ) ^F-r?Jlft*?7r>fA^r>'7 ( E D F A ) ^ ffl #: - if CO 

i i^Ift^^d6^?Ky7 1/-f fc , ^3&#*ffiJflS«f<afcft^iHWy- 

. a y ;\° 9 btt^^SIV-^S^IttSfS^rr'J — a y (D fz tib 

amiitii, * v * i- - if r a* /js itis^x f t n g& m v m m se h a* «r ie *e » 

fcfcft. ffi*>ftT^4o ^ft&eoy-xtt. ftSWCIi, ft*^)5t?7r^^ 
tfO-fefn^^jSr&S 1 ■ 3/iiff«tif^tS e its * Jfi tli s £ ft £> CO y - 
X 14 . 1 . 55//mSST'l^tSo <I ft t4 . * CO » Y (4 . ft /h CO « * T . 
O s X/H^i, ( E r ) # F - 7° § ft E D F A ffi ffl T fo h ft T * & . 

3e^5SHafi^iSffl3ftfc«3ft^4 £ **^-ift4. * ft 6 <a ffl » *K * <*> J£ V* ;* 
^ ? F /MI <^> £ ft t . il^^I^S tl^St^rai5:8^Tl^ 6 d^^h 
14 . ft^ « ffl # - ^ M T co £ » ^ 

ff^Lt o ISSt LTs * 5: 7 r ? U u - <r> V — if £fi tl 54 . v /F * ^ 
-K?Ji0, * CO ft . * CO « * i4 . -t CO S S S * Wt It ft t L T . 1 0 0 35^2 
OOACSgfSifcjPtSS, i^il(Ii*t7^F^7^ ( D F B ) ^ # 
*^57^K»» ( D B R ) P - if {4 . ^fljRIfSP^i^-^LT. isy?JV*-Y> 



(18) f*f9-502838 
«7*f7l/^ (TDM) tS#Ul^„ :;tlt 7r-f^-t«Oflf«fK 

SS***fl» J ^"rfcftfc:, &fi&tt3&£N&& ( 1 THzj&»<t:fifil± ) tf&X^ft. 
T V^S „ l-??^^^, -e #1 S # U b° - ? cr> -t » y h £ i£ g f 5 \Z h ^ £> 

tf, # s m ?|J 7 r -f a - u y ? (± ao co * ?' >- 3 v t h & . i ft {± , fiEir^) 
Sitiiigt3x h * ± # § * s i 1 1: * * . 

iUCU^I.. |.-OE D F Ali, 3K«JSX^?1-5A (1^4 0 0 Ad) * 

htSifct^SfcLT^i. i <7) i 2: tit , It. i£ * * -v * ^ # . E D F A o 
ti m A > HIrt?StiS< tStti S =5r (£ , m-coy r 4 - co flf |g g it 8 
a £ M f§ lit in $ •£ 4 . L *» L Sr # & , WDM^«f*?iJfflLJ:^i:-r£^*co 

3M § £ * ffl M L T n h „ ^^^iSi? 777-t'ife-5t t , WD 

Mlii/^rAtfOf t * ;u eilili, k-f y-x«S5fWf Si: i -a T m 

[ % HJ « flf S ] 

•t S ± T QB *> & -6 ffi « Pfi * £ M "f & 46 £ . P- - If 12 . i£ * M m t Uffl 

Di»nfc!|«!Ja-A*o/?7< 9 fB ? ^ ^ 7 - H A ■/ ? §r fij ffl L T » P 

- If" {iJ ^ % M £ Bff a fit ^ n -y ? f h . i«7 -f - K A -y ? U ^ ft 3 s W t 5 £ £ 
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1 « ^ m co B m T t± » iKiJi-i^n/?^^*)!^*!^^, U - if ft t> 

j-i v - <n — 9! # 7 ^ ;k * - iz it t> ti , ik & suz m -5 if a> ii & . sill n 
h tTu — ^MLMzmm-t &mM>- Acsfens . .r co >- x t- a £ . e « ^ 

il^^f (Peltier) & S3 H £ ^ t T „ f OifiS ^ft § t S I J: til 

£ *1 & . DBRP-f II, y7 7^Rlt-fe?ya ySailt&iSJIlfC, 

*oB*f**$iS; fc t ioTHiSfti. fit, felv-f\ ffl * - if 
. tLT, » ^ 11 & § a *h SP 3E fl * W * U - if 14 . tMWiitlilMISW 

tK»?tltfflItlf7-f/l'^-^X^n>' (eta Ions) ^ffltfft&^fci^TlflS 
CO K *f # 7 ? "/ 7 (Bragg ) I^f S *' 'J i-A* 0/7 AC^/ 7 7 'J V / ^ 

. ^ai^fc[^* i dm-^*7'f;p^-rs 0 ^com-^ffi a* * « u - if i± m m 

ifflffliyXf ACi-^t^^S^i, mass* 5 , f«i/-f ^ff«rttl»s;i:*S 
7htU, -e co $ij « ^ x -M4 . ^ co ft # 7 ^ ^ co 4> & JMc K & J: 0 t 

tt5 2-)«*n/77 -( ^ ^fflUl. . iix^c0^n^57-f 7 ?t&^(i 

tl £ fc CO CO v W ix ^ - jj T h h . ft-5t> * CO !✓ - if CO «J fi£ j& (4 , 2 o CO 7 4 



(20) 
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9~cov-7mtefoZ>. % co 2 o co ? i iv 9 - co 4 1 'bWi-g tfM$i £ ti h . ft 6 
coX^h^/I'Jfc^filii&coMffi^JlEii. FJr M c?) 1j ft^ i£ ft 35 II -f & . i co i i: t 

5e T S £ . d^^tfi, tt£S*05MJ9rtt33E*;fc£"$-4fc#>l=s ^ co ft £ 

IE«<rt:3:h.fcii#«#li, l^-ifffi^iSEftcOtA-f^Mfc 

twjcLTiiSE^i. * o a jk tn ffli -e a , » # a & # p - if m t> £ is s § a fc » 

3 « £ Ml IS S & fi 1 o . 

£ . 4 ti . ^iMS^KlE«SWt\ -t (0 V - x ftj ft * glsj m £ fr h % ^ t 

ia«Trn-f wvWtifr- Jiffl^Sltt, i&ftcot)i|fi^Mtt (ftlA 

^ - if' r ^ >f x^ffiSfK fc*«TS S . 0fa<J5aSt»J6-r*^»<?5llIWfS : F 
(^^ife^-f^^MT-coHJft&^^r) # . ««<OEIflf« : F*0#«B ( I:"5* i =SrO 
J£ v ^ El ffi tS ^ Pal co Pal IB f . ^SUtcoJ) h 9 V x 9 ;Kc IB » £ ft & . ^ <0 P - if (2 

j"tr5%ci-3tfin»st (las^ffico^s^i-oT) is s ? ft 4 . ^ co f£ 

, * co V - if * ft IH {ft ffl (i s -fan? 4 v 9 7 A JV9 t>0)7 4 — Y rtv 9 
ft # Sr ffl ^ T . -€-«oaj*»**»SjSfcov^'^-ft. 



(21) 9-502838 

* ¥ w . * li . * *h « x * )v - y - x fc ft ^ ffl & i t w t # & . ;;t. 

^ co i& ft ti: .. Mo^coy^5^-^Srlifi^Sii:T'. ^^r<fcfc**e*4"CM 
HOD F B P-ifhfl;MWtls|fi' 5 jt£ ; $rD B R !✓ — if T £> S o 

* ft Bfl o 2 co m m co & m t iz , i> - if aj 73 « * & * o ^ ? y < -v 9 jg ^ « * 

I (; n 7 ^ ? 1 1) t ft t , m7^-pA'7?jfijfflt?, 0 i ft (i . v - if - 
i*n^97^«y^«^-Rat«*fflV^iii:fl63HS*t, £ ix {= «fc o T . ®. ft M 

sif 3ii s v - if t „ # u * - a m =f- co m. ft t h h m s co & ft tz itx- n is § ■£ s 

iitti. i co S * « . IlWCIi, *n^?7^ ^^Sfi'fewKStfl/- 
-f % JS £ «T £ -t t % ¥ ft m §§ 1*1 T + ft % 7 <t - Y K -y 7 £ ± fH •? i V - if f ij ft 

n «c t ft t ffl ^ * ; t ai »r ie t- a s . 

m m ? Sr ffl ^ ?t K m s ?n * « * u - if x* h t . (Hita^n) ? r f u n 

- (Fat>ry-Perot)¥»# U — If <7) — H ti , #SSt ( A R ) 3-f y/?nti5 

9 s ffi co H ti s Sllf^^f^/^tit^S. V - if f co FJt a co K ff £ co ifr i¥ 

m. M T CO ji n It T" CO 7" 7 -y ( Bragg ) Rltt I. * o 7 ^ 7?(%f A\ 

a r 3 - f ■< y /SI* 1 t>v - if t » -f- £ Jfe If t S St 4 tfttiSi^ tth o * 

SS*i4^«3EHrtAfJfC, Iz-faitfJIttJ. * co tS ^ fi . SHE ^ i£ ft X ^ 

( ± w o . 5 a ja ft , ^fJicg^ti) ) -e co » r m -t h . -e 

co - if ft t> ti . SSEiSft^. ^»KSflt*tn«y^S*L&. 

<! CO H J5S co ffi? HR T (5 . 3C 0 *f "T S Li Nb0 3 ^ V X 9 )V T 3b h t& ^ flc ffflS 
Klt^n^^A^^^iitfi tt ± 0 , 'J a-A*D7'77 ^ -y ^ tg ^ A* £> 
3fl S . * CO * , aSSItt-(0V--Hfc0ElfMt&^^ftC0i£^ftf3tty5-y^ (Br 

e m co m m ^ m * r , isnasns 
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. h h V> i4 . 4 0 * v> i£ JIT" (4 , J: 0 M v> & * f < miffr h <F> * 7 W ( off-axis 

) t-Ajfl^^tti'.T, £ co ts ? & r$ t§ w t m 3&» ix s . ;;t, " g . a 

. Ra 

kuljic and V. Leyva, t£ H # ft No . 07/965746 , (1992)" X IB § ft X ^ S 4 0 

# 4 . * co « ^ li EI 5£ S a . m i¥ * . BSiCi-^TSJns^Mi^M. 

— 1fai2J<i9ft*fl!HiP*3ijft-$-StB3jW: s ^ < »yXf Ar/'J ir - 3 y co 
tfet LT^i . W D M 1/ X 7- A X cr> y - x (4 . #J £ (J\ ^ * t it ^ T 

. # » (c /h S v wc y H # it & m I h z b ifi X * S . fit, 3e^7r-f^-^3t 
^ 7 y j , N - _ r y y X' co m m ^ fig =5: 31 a ^ ? h7Aoi 0 S& * W =5f ? ( ffl ** ^ II 
t =3r S . It £ & JH M co 2 ocoi£JI3cSftfi^£^-fD^>f yfl £ t # T & . 

$i CO 4 li m ffi 3&* T # h , « IR X ^ ? h =7 A CO gfl # X , P - -f CO tz tf> co *r y y° 
X * /l^ — ( Pump energy ) £ £ ^ £fJ ~t Z b & «J m X' fo h . -T ft £> h ffi CO f IJ £ {4 

. * n 7 7 ^ «y ? 7 ;k * - # , t a -f x t ^ ^ a M W X' <n & * m m b L T 

t K 5e ^ X # 5 .1 t j&» , # ti h o 

HBcoffi#.^|^BJ! 

* % co 4 0 4 n a W co tz iz , m T t ^ f¥ fl 4 IB 5* i: as # 13 Sr # jg § *l 
^*?«fl^«4 M«U, l^--!f'coai*^S^i«»JK(^§iJ«^-4«^ 

mmLxmwieymjimMzm^&ffitii&t , u-ir^)tts*psE^*«*»4fc 

J4«M««W4fc{4?S*c0^a^cO*Mm^-7 -f - P A' 7 ^ £ ffl ^ T . V - If CO 

H3i4. H2coT-^T-^-f^-C'co^ai^*^cofI-f-cox^.^ b7/PJ6S(0^ 
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77tis. 7 a )V $ - m ^ ii a 0 §r * ^ t l . t tz , - -r ^ n n co 

04ii, 3t ^ w it m m m x cd f ij m ^ #t m % * * s s -ft - -r ^ * x a co m x h 

6 „ <! co M *C (4 , »gf am x t i I, fiia i (; i -5 1 11 3 ft ^ D F 

B5li, n r 5 7 -f 7 ? 7 ^ 7' n v y / ^ ~ F t S ffl ^ ii t i ; 

2: t . To-t: yHf36*U--^*aj*af[**n -y ?^S£^C0g*ft-*|-ffi3r#!ifi-r& i 

o iz IS It $ ti X 4 i t fit {4 . 12 teHjS3*ifcSSIfctf>JBJBtf>EI"Ca$ . 

57-f7^7'(;l/^(?)X^^F7;HEi§< r )7"77t'l)^ ico^iS^-fS^r. iS 
K fg 3r ft * T CO fg * * # tl. - M if CO «t 3 fc -f yTM> FSiiU^i 

B7li, *SfcW#S*»6»A>*LSill-53&»<OttjEj5[i:it«**L4 Li Nb0 3 ( n , = 
0 8 a t @ 8 b li , (8a) r -f * ? 'J h * D ^ 5 7 -f 7?tgf!: (8b) # 

— co ? yxj'/i/-c-7;i'f7i/?x§fit2'5c?)tgfJffl^t, Jl £ S -ft co £ *o 

H 9 a , m 9 b , 19c!i, 3EH7-f^^cOJE^^fSV>>t^^^h5AC0^^ 

7 T 35 6 . * £ » 35 H 7 )V 9 CO jS frt> 0 K « -T tl h Z. b Z If S "f 6 46 

CO 3c H * n ^" 7 7 4 v 9 7 <)V^^hcr>X^9 V y )V J6E § co 7 v 7 T* S . L ^ J 
L „ ^ lit CO WZ M CO k' co l o f £, H fi= -aj fg T- 3b 5 . 

a i 1 1± , xi&7'f/p^**gfS'fb*ife*fflv^, m m m m x- co r r >j - * 
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H 1 3 (4 . ffi fft W JK M ff 36* =Sr #\ 6 7 3 6. 4 A tf) # 1) a-A*o/5^ 

It §P k ffi IB Ml « SE ( » 3 1mA) r|fff41/-f tttt, IJ1T O L D 9 
H 1 4 (4 . ± 0 S ff K? « (37mA) (7) « T ^ . Hi 2C0^*ffia"STffilx- 

if r >f * — K 0) X ^ ? h5A^)^77TS5J t 

81 5!i s 8 4 0 nmco * n ^ 9 7 4 ? §P ^ *H 1^ - If X ^ ? h 5 ^ CO ^ 5 
7?JJ. £ K It SB (4 . T - f 7r^71/-f ^ffl^T, 0 . 1 5 % co 
m ( F e ) ifi K - 7° § tl tz Li Nb0 3 ? 'J X ^ ^ Cf lEt^lSo 

y ? ^ S iH ^ - if tf) X ^ ? h7A(7)^77tl)So 

H 1 7 (4 . — H A 5 A R a - x * y ¥ £ ft afic ft - if * ffl ^ « iir r <tk 6 6 

5 nraco * u ^ 5 7 4 v 9 ft U ^ M V — if CO X ^ ? b7A^)^77?256 fl 

HI 8 f4 . * o ^ 5 7 4 *y 9 ft S ffl V — if CO X ^ ? h5A^)/57?*J e 

<r d t . t°y/ift]/-f ^^^ryr^j; 3 =5: ~& ^ v — r 7° y y — ^ 3 y 

(?)fcftco#-<?)*o^7 7 ^ 7^t5f*ffl^Ts IB * co V - if (4 n t ift * n *y 

Hi 9i± s *n/57 7^>H(5iHl/-f <^)^^^ h7A0^57tiic 

if (4 H 3r 5 m M lz n v ? $ ft -6 0 ffl^r^^n^^^-f^^lS^tt. U - if 0f a 

H2 0f4. IS^ftlV-^i: LT»*£5eftl'-ir£JflV*3fc*-£'<9. ft * * 
I! 7 ;k f 7° 1/ ^ X (WDM) yXf A^BtS5 o 

H 2 l (4 . i*v-f ^«^^°y b 5 y / f s^^^^^^r yrtoj; -3 5:*? 

H2 2{4. fcf *»t»Sr4»fi?ifft4 2o^)l/-f Sffl^T, v-f^o^ 
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v * - 9 m m *§r £. tit e> it m i stH? *> «. . 

02 3 a i:12 3 b (4 , UtafiV-^i LT^'J a-A*n/5A$s<tl/ 
— if £ ffl V> , SkU © JR X ^ 9 FnX3f-|I ( di f f erenti al absorption sp 
ectroscopy apparatus) CD 0 T* & £ <> ::t, I^gtB, V /!✓ * CD fig * ( 
02 2 a) ^^T-rSV- — ifCOflJfflfcs Bt <9 H S 3& S (02 2 b) CO 2 - 

« W ffl £ * tf . 

& r , * ft w £ mm l » £ 05 m m m * 0 m t tz m # m m z # m l * a* 6 . * 

t^S^^SSLin; t * a iff $ ti tz n . 

0 1 KiJl^T . 3tS#T ^ U X ^ ;P ( photorefractive crystal ) ^> ?f- 35 U- 7 r 

* ffl ^ fc u - ^ x a i i <DftxwiM<vmmi}m<o-&m%m±ififSLW2i\x 

14 . U-ir»^«iB»«W»fcJ: | 5m*«(cfr'3£fc«>"C&4L. * n ^ 5 7 4 

»/ 9 (holographic granting) jp t> R M $ tl tz zfc £ g id M H K V > X ffi ffl L 

IB Mr 7 - H A •>/ 9 CO # j£ tc & T {4 , *n/57^ y ? % ^ (c R Jf $ a tz % 

» v m • n a w & & n « o » t ffi ffl s ft 4 . !j?i;a-A!i?a/?Ai»6«74-p 

*¥W^rjgJBTflHftSfL H K /h £ g to # U a - A • * n ^ 7 7 4 v 9 te?ip $>e> 
K St J4 , !✓ - * CO L- - if ^ A -r -f co - fc fi ft fft fc 7 - H ^' v ^ § tt » * 'J a 
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ti 4 . 

m M ? * - H A g g ffl ffl £ g j: & * d g 19 7 1 y_7 ■ 7 j )V 9 ■ o y 7 F ■ V 

4 a6 CO ^ 8; £ ^ -T B& 0 T h 4 . 3t ^ W & S EE Ml M it t £ it £ ft A ffl co # * 7 4 
- K A >y ? ( D F B ) 4J- fli 7' 7 v 7 R It « ( D B R ) U - f CO J; 3 £ $ * M ffl 

»i«-I«t*SW-f 1 3 4Sy-XkLt«M?tl5. W V - Hf Ji . V - If 
■ t7^M/-M#«*fliESf»iftfflL, i *t J: 0 . ffl » « f* <0 j£ ^ 7. ^ 
?WHI!(;r&ff!iJb£>-f\ - h*«f f^JIILt^5 t d f b i/-f li 

, JRfc#SJ3ft±fc:p-lF*«*L, ^^frJffl^iiCcivMSi^, D B 
RV-fli, * co 7* 5 -y 7" R m 2s S * £ & # ft 5 SK Sr £ -ft § *k . £ it t i 0 . 
•f ^Ilfff , a V\ 7*7-y^'&*£^fc£^4.Ih(cJ:9lfflK§*t4. 

L*>L^;5 5 t, * 9 * - nf , m m co m m m co — « t LtffiB3fti»tar 
-r . m<n-9 a tcou - ^ * # s£ cojj&Rtf mm iz&^x & m-t 4 ; t tti 4 

IRF, 4 tt » fy^^ff l:J: 'JliSnS . Sfl 5 £ # tf 7 U * * /Hi 

, mm mi e ± t= $ « $ n s ^wnws^giciftt^^ti, 4 >t 

. ffLJiitSikCJ: ^ ^jgcOiSJKKtSlELfcD. ■r^-^-y ( detuning 

l/-fl3«ffiJ!J, A -v T 7 ( coupl er ) „ 4 £ ii „ b" — A X 7° U y ^ ( bea 
mspl i tter ) 1 7 g £ £> it . * <T> ft j} & x. * 3f-' - CO & M - gp # +t > 7° ^ $ tl 
, ^COM*) t LXMj&Ztl. 7 T 4 ^%^m\t ] ) > 9 (fiber optic 

communications link) fife CO * ffl & X X t £> tt 4 . +t >" 7" ;t- $ it ^ — 

St t± . i co it fl # * «l tii « l 8fcR»S-e-ftfc»fcJ»lftS*t3tS)lE/h i 3r«B^)iKU 

7^ y ^ • 7 4 ^ co HI tf tf - ^ ii s l^-ifcoBfMcoai*M^rt4'^*-n-*?-ti:fe 
*i 4 . 7° o -fe « / -9-1 9 (4 » « ffi » 1 7*>fe<0f-?i»RL. »*Miiai2 0* 
il-U, Jft A 4 «i ffi co M m -t h n 7 ^ - ^ * H ffll -T 4 i t t «t Dl/-f »tff 



(27) 
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» CO a Sf R ftf (jEfe»^4iRiflsa^*^b*-A) 1ft M Kg # t' *5 ^ X . * n 



5 7 * ■/ 9 m ? co % =? m m a , & * t- x. h ti h 



2n r 



( 1 ) 



*^A*n/57-( «y ^ f & ^ <0 fik (FWHM) ««92#<73 1t;:tStt5^£$:« 
14 . & s£ T # i 6 ix * . 



AX = 



2*0 1 



(2) 

a 0 &4 }g ji , n 0 (4tg^£-#tfi&flscos#T*, uififioistii. 

^ fit CO M £ # tf S i: . 1 . 5 S/xmCO^^ftl'-^'cofeJIco^abcOL i NbO s 
( n o = 2 . 2 ) tfcttl. 1 c mf (TJfg^ii, SO . 5 A CO ^ feS AM £ * & . 3£ 

S iff fH: ti (t 6 tf' U ^ - ^ * n 5 A ffi ^ (i « /h £ ffi r h h tz A , 7 a )V?te 
, h° - ? % * « 'h $ * ^ 7 h *■ *n T- & & . S & \,z , fg ? co 7" 5 -/ ^ * # £ « 
■T K £ IS , 0! * tf , ?S . 4 tz ti , ffitliSS'flffltStftClli^^ili;}: 
4 f t J: -5 ? 'J x ? co !|% S & co « /h 3: ^ -ft J: o T 3£ -ft 4 . 

* M fc ti V* T ii , *o/57-( ^fSfl^ l i n b o 3 co i 3 * m iff « 
«10t LTEttSilT^i. L i N b O 3 . 

cfif^ "B£" ( " m m " Rif " is * " t la a § tz t z 1 t & & > stit* 

( "T Sr *> % . L i NbOsCo^tli, 3 5 0 - 7 0 0 nm) tf>«^, fif 
14 , »Sf:fttSCSfWt»*»fL, t" - A * FJf M <T> ^ ft t~ [6j ft 4 i t ** f S & . ¥ 
« ft 1^ - nf co A ? £ tf # *h il£ M "C J4 . ¥ B5 K St ft ^ (4 . £ 5M * - H ■ a > 
7 4 • U - J/ 3 y iz T , ^ UX^^Sr^nS^T ffJJ *» & SB ^ L^Ami'li 
. iiit J; 0 , » ^ 14 , m a co # m ffi iz IM t /> R W =E - H St M fli « ti ^ T 



(28) f*f9-502838 

* ft m fc 7" 7 7 

>>' x * !✓ >f >- ( degeneracy ) CO f z y> , iff li, ISHtSjUcBtS 7 
jC^ft^OIELV^W (correct side) £ % •? & 3t "f 4 & S # fo h . i ix l± . J£ & 

ffiHOJiJ5T8*J : £rf!# £ s& 5£ S st 46 t . * 2- u T is* co U m iz 'J? * t 4 if U > 

^ (dithering) f S ^ t (I 1 ^ t =5r 5 ft S . & ^ f , ©J W §M4 , * ffi » T O ffl 

Lt8l^7 a )V 9 cr> b° - 7 lz M -t o 

ilt^i. In D pfi«yy/)K-F«DPBl/-f 2 1 ( i «0 9 -i 7° J4 . A S 6*J 
itfe«it^/Pf<X (Peltier) f A' O 2 2 t * C , ^^y^±(Cfftft$^ 

tva. i co r h k> iz , -/ 7 >y 7' & m » m # tf> js *f * * ffl m -t h tz \z m se & m 

o T 2R 4 . 4 0. - * W £ »i , &££W«T*fc»0>»ai£3 , -r-625£>»9>.6l'-- 
if s Miff, MSETfriB^ril-aifffiiH^**, 6*4fcH:IIIttI'--$ t *:*:ifc£3f5£<ffc 

H4(c^-rWfc:tiV^T» l/-f 2 lti, S17to/RFifcttf 
23ti0, m»fir ; 5^^'24^^rLT|ls|»§tL, «9 ft }j <4 , ft 7 r -f A ■ f 

U25tfiUflJ. 77^^.^777 2 61^ Si ;fj ^° V - CO /h § =5r 
-tyf-y'HIL, fiX^^'Ja-A*D/7A27t:gi§ t # U a — A 

t««i'KiX'<n/^7ii^t^ 7 4 * 2 7 a> (?) if {4 . m, ft 

2 8 ^ i. ft , ^«Iflj7"cH:7t2 9(:i'.tfl?a i ± IE <7) i£ £ 4 



(29) f*f9-502838 
CO m ti Ji . 7r-fA'-*77726i>aj7r-fA' - 'Jy?, * tz Ji . ffe <0 IT 

3 Hi, Ktf£0?S, -t Kt h ib . itllr7^;P^i;LTffiffl§^^ < , .1 co if i=r . T 

o -fe -y -if 3 2 t 33 ft & ffl ffl T )V zf U X A Ji s 3 3 ft ft H 3 4 A» CO ft CO ft /J\ 

Zm-f i o £ fa ft § ft & . St/. **J»M(c-3V^T. # ft co :tr ft £ 

Tt^'tfii^itlif'l t!i VT' (dithering) /XfA^-ll^, 7 4 

? 3 1 co J£ g Q 0f 9<j =5r fS £ £ 5* 5£ S A tz & 5 fc: * h . — JK . ; co ffl # & 

W » S 3 3 ti , l/--f3 5S:«ia}ll34 3&>'fi-^cog/hffi^lSaj-r* 
T W S £ . f SK5^ a'3 6(i, P-lT3 5<oaj**i(ai-f-4fc«>t:ttfflS*i 
. 7 r -Y A • ij -/ T 7 3 7 (i . U - if co ft tj y\° 7 - <7) — gp £ * n ~> y a «y ? ■ 

fU7'J - h«-7;l/f Ili^CiLtti, # — <D 7 V x ^ /]✓ tz i> u T v ;V 
f 7W?x§fi/i7;kf 7 -f ^ ^ t s ^c7)R|f£fiffl«&jji-coftft:^fcfE;i 
S^'ffiffl^ilS. F^Mc r )t)jff»*^>fd-jEL/i#^c07 >r co b - ? (B6 
#H§)(S.^S(T 5 5r*>^>. 1. 5 5 // m T" . > 5 A . 0. 5 A«F WHM^I 
) + # # it § ft . ft h CO ? a X f- - 9 (i *S M (Mill, < 2 0 d B ) T * 

4 . ^ - -f ii . ma^sscwfc^str-^ftsfiK^iirTllStSrt., ; ft. c «t o 

, ffli x x a ji s u z iEm%:mtzmmM*t & * m^z mm t ■§> tu . u - 
mi . & co tB -? ft is cc ^ » xr m m 3 ft . ^ti^ » * s se ^ ^ * ^ a i± , * 

fc&W^^t — ?fc»ftstt££WlE-r4£i:j&*T&4. 16B, II 2 SW'I 4 co 

SftSt, 05(:^tr-Jff7f tCfc^tli, U — ? 3 5 CD Wi ft %l % 
Sr If fi -f 4 7t *6 t fS It b* - A (incident beam ) Sr ffl ft § •£ 4 i t (C X D . «^ 

ift"tIltII§tLl)#-«*n/5 7 ^ 7 3 1 & ffi ffl "T h . a^cota 



(30) 
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ft ( i nc i dence ) TSI A 0 to U t f f I1gf L T B , M ® CO h 

co -f ti co m & t Lt»7*7 7^'$ffli, <JC3$tr-9-£6*L4. 



A = A 0 



(3) 

T" N n 0 aa*f*T»4. fs -? 3 i # a at co js it *> 6 ii ti h «t a k fa it -f a 



4"l> i& ft t4 , & *> *> . SSII:y7ff^ *j JH (ISOSS) co ft 

40 — 1 0%<?3f9filEfflt:ML"r(±, ftK»KHIiO-7 0° X fo h . tS^3 1 
#J9f305«ftfcRje3:ftfc». U-1TR*<0«!»»3 3 (4 . & £ § S 5£ JK co A 

m 7 ti , tfi ^ S£ ft t , mWCD&m (incidence) X 6 7 9 5 A CO 0 t£ ft CO W 
ffl7ni» M$LT^6. ;^)7n-y Mi s _h IE co 3£ ( 3 ) * ffl V> X # 4 ti . 5f 
fg SI §U4 , # tfi il <7) ft g A tc ± 9 , 2mmf «L i Nbg^^'JX^/PjfflUt 

n>%m^co? a — iww ^^ra-f-sfflo^^ti, as a a h s b k ^ -r 3c ^ 
-^sii, tr - ? <it a tes t & x . siwttffitiaTni. la t *o * it t 

v> t «4 . ( + ) co 3$ ^ (4 . ft W. ft 3r r*j £ tz (4 * ~% ^ 7 Mt7 < )V 9 
. - 2r\ (-) co 8s ^ (4 . I^S«Jf«Oi/t(Sf *y7 b L^7^;l-^JSLT 
^ h . 2oc07^;i-^A + Rti s 'A_<7)iSft{4, HfcoWa<?3S!rffSEft**2oi07 
-f /i- ? ( El 9 a # ee ) co x ^ ? h ii m ® ft IS co *t |pj & # IB =3: M it co 3c * lc =5: h 
iatcStRStiSo i ti {4 , " 3c H ^ a )V 9 " 4 tz J4 " ? n * :* - A ■ 7 -< ^ ? 
" W^tnflftiSfcco^J^^i-S. # 'J a - A • * a 7" 7 A {4 m >h *p ti £ * L , 





5c 

--^w /in 


u 


S 


ft ft IS (19b 








)V 


* e> je g ft tt (± 




SB* 










CO J; 










4 ti 


-6 




- If 3 8 « ft Jj 


^ u 


7 7 














V 






$ ti 


& 






4 2 






r 





(3 1) 

ti , 7 r -i A 

> 7° )V ^ tl %> «, @8 at 

i )V B8bt*tJ: 



9-502838 



4 




« <0 ft iS fc: 


* S 




ft 


/h $ 5r 3E ^ 36* *n 


■ 




y 77 3 9 




b 












y X f A C 


*3 ^ T (4 






4 0 & V 4 


1 £50 ft ifi 










4 


3 


& V4 4C 


Mit-r s 



H — o£* il 3^ttl»j;5l:t<;J:U'il,. FJf 3 « IS # i£ * co v ■> -T 

4 5 t iM ti & o ft -9- it . acSfr^o^^snftryrifflv^-rteiistL&A 1 . r 

7° 4 5li5HftWW*-ft-» s ffi Iff 4 3RX/44frt?CDftj]m^ZJ*-7'!l'L, 

zit t>(W - ? m.&mt < % & £ o izmm.^ & . mm / lEMitr > r 4 5 14 . 2 

« $i ft H 4 3 & t/ 4 4 t J; ^ T ft ill $ ft ^ 3£ ,K I + I - tf> H # £ » ±fa<n 

mm 1 0 T- ie m it l at t <r> * & 3^ t a -* ^ t m % -t & . 



(4) 

jEaHfcL;fcii#e#AI{4, rntvt46HLt. »ff»**«WaE^-4fc 



(32) f*f9-502838 
. 47H, % CO ffl ffl =y y< - ? £ mm. -t & H t lZ i. "9 > l/-f 3 8«fl)j]ft*5: 

iits. fl& <o m « (= & ^ T li , jjisy'itryr&ttsrtn^yxfi- 

V - if 3 8 ifi , ft S $ 4 3»tf4 4A>fe«l#i«|!L^SJ|«aS?»t|:Lt 
V> & H* , f l7>-7'4 5 )5^^til^ll±li-fe'Dt A ^ l/-f 38l±- 5e I- f& W= 
£ ix & . U - if 3 8^^^A j; lS^c?)fS^flA 0 t^JS-f"a#^'^l*]*^T ;y 7 h 

I + tilMJnL. I-HS^tS. 2o*>«aj»4 3Rtf44tf5:iEa<ffc3 

ixjtll^fi-f-Ai(i. ii7>r4 5 rn-b vt4 6 CifeSti, 

7o-fe7t4 6li, ft fffl ffl 8S 4 7 % i^If ^^otI^itl/-f 3 8« 

as 



^*»^T>-7h-rS«tdJi^^5. »ftSt, 1^ - -f 3 8 ^ ft * if yj ^ ^ 7 

htSf^li, I ♦ (± « ^ L , I - li if Jn L , HIS47H, ffi y7 ft * * s IK £ ffi t 
I 1 ), I*fl^^i:'n(;^S4T\ k-f 3 8 Ot« ^ R^tt ^] t y 7 h f l» „ 

:«»itt. 19 aay'9btijv^it6fil:ii§tvcJ3D. ¥ Sf 

t± a 0 ( ; ;tii, a i = o ) w * r & s . <r <© x a tc t, t , * o ^ 5 7 * -y 

? • 7 ^ y* (4 . P-ifyllH^ftil^^fi^Kft*. f =Sr £> *> , ^"V^'Xfn- 
SLtli, 9e /h & S * * -t h * n ^ 5 7 -c >y ? • 7 -r ;k * tfiff- & L ^ . ifili, 
R « =5: JE 3 (ft IB t W tt £ * -f 4 fi! * <7) ft ¥ ^ > H ^ x • 7 < /> * 14 , *fiS5l:ll 
m J± :+ 7 ir >y MSStliT/l'i'JXA^Tnt 7t4 6 l:ffl*atf ; i: C J: 

tD'yytsa^tn. i <r> ^ a j j , |9 c izTjk tiz & D , fffl ffl x ? t- 
u - ? * s 4 7t (± s y ^ h ^ i r is ft & :* 7 -fe ••/ h Sr ffi <^ & ^ £ t iz i. <o „ 3c 



(33) f*f9-502838 

tz . K IE B £ ?t t± m lz i/ y h U»ftt<?)il*lSt:il<?a5l^«J; 

9%77iJt - y h y«)tft«Ii^ff a - > ( detune ) £ ft W ^ & , 

DFB«l/-f li. 3tJS*f^yx^;Utv;l^^fS^*f^lBiiL. II ^ fg ^ a* ft 

. A n T<Z>££:7 4A'*<0« I pli,. f t £?) ? n x b - ? J il t I 4 ( « 
£ if. U, i/ififtJt'iftltltli l cmlf)?^^^!:^^?^, * *x J: 0 

- y - f * S i t ifi iJ 4 L H ( 1 c m m CO 7 J iV 9 t n L T (i „ 1 . 5 5 ju m T 
0. 5 A ) . V - If 14 . jfe -f . BriWftfiAi^Iit, te H ( A . , A + ) 1*1 T 
PS ( frj f&P £ fz 

liffi^^StJ:*) £ ix & , _L IE <7> ± d frj fJP 0 S& i4 , aj**S*iEl|!flrAifc: 

n ft a n §■ w # t h iz ti , k - -tf ji % ^mt fziZTu 7 ? j±MMiz x k> . mtz 
%y 4 ji-? cottcot? — ? comcom^izmMzti. ffl m m «4 , 3ti7^H(oJt 

fc «■ JS 4 IE H =Sr ft * tz =Cr 4 4 T B » B<J fc fit PI B £ ff 5 . Sli ! 3ci7 * ;k ? JCS 
SoM»S®ltt7 h § fx 4 t , ^ - if J4 ^ * « 3c * C £ 5e ^ 4 , * 7 -fe >y 
h CD ;fr T >" a > £ ffi ffl 4 » ^ i4 . f A7o/5A$ii/t* 7-fe 7 h fi £ 5e 

± co & n £ * L . ^<lilihftl:Fy7 hJ4t. ifp^fft J: O^ttl.. 

^^mn^miz&^x mm%ti&*v 7 ? ? < <y ? « h , # « i4 n & & 

JK (4 . JS};'<7)l/-f Co^tHfflWlf ^Sffti ! , * co & m (4 ^ » * £ < ( 

0! *. «4\ 30° c m o 1 a ) , »s*»4fcttflBwgfS'fttt, a«^fs«fc:tiv^T 



(34) f*f9-502838 

H S =5r ^ . 5 ° C<JDlEHp , 3iO*J»l±.aKS*ifc»*j&»6<0-r#i*l*>'^^h 

§fifc"t"t'»S*l*t Lt 2 A M co ff H ft T S #T t tt ff t ft . L *» L * ** 6 , 
iftSgftyXf^Cfc^t. !^n^77 ^ &f I. + # * J¥ £ . * 

Iftlli, #ILtii|»»Itfc^t, * co i£ ft co o . 2 5t>/xbn-Affl 
* - r - W £ Ml ft § ft ft . 

liV-^tOUtffil^aii^'f TiODFBt/- f 4 8 J S L T ^ S . DFB 
1^ — if 4 8 (i . 7 t n / it (i f y ^ ^i? V - x 5 0 lz X 0 , 1 it H y 

A ^ A 9 i it LXWim^ . DFBl/-f48li, ft 7J i£ ft CO $IJ ffll co jfc ft , 
t^/Vf ^xf'W^5 1 tc m is £ ix T ^ ft . co £fJ 73 (i . 7 r a' • b" ^ -r 
5 2 ft. . * 7 r 5 5 3 (; J; 'J , fij^i fc'- A t Si 7 ol/^ 54(;^ilt 

A. ft. £ ffi ^ y - <0 -f V r t* - A t t ft m £ ft- ft . 35 £ 7 -f )V 9 5 4 ii , ft g #f 



«i aj n 5 5 a xf 5 e t> co ft m m± . rtn^ ■ fy'?/^fi^5 7 rx/ 5 

8 £ J; Dfy^HtJIi, M 16 / IE ffi -fL T y T 5 9 (c il ^ ft. % ;;r, 2 o co 
^Wiii'^tS , Jt 4 it L Jt 7\ # § t , 2 o 7 ^ ;P ? co J£ g ft H 3c * #> h CO 

ffl £ ft. , 7 □ -b 7 f 6 0 t , l/-f 4 FltilSfi, £ # fl -9- -tf o 

t= =Sr ft . 35 jft j&» fl t x 7 h ft * ft t co m # £ M tf 41 (i „ ffi 3* co J: o iz , 

P — if CO A 7J 'tt SfE <50 Jg (S v- 7 h ■ * — A V 7 ( ampl itude shift keying; ASK ) 

II«tft<7)DFB^if|cl/- -fk^u^yy^ -y 7 ■ y >t )V ? co JCB ^ it , SSE 

si a m co m & t ^ s t $ ti& z t & ^ k> , wwHf'j y ^ co w ^ * s * £ ft 

. 1^ — J ffttiJ^ r 7~ CO X*<>7 V )V b . 81 ^ =5: is >? V -< K (sinusoidal) cOjttgfc 



(3 5) f*f9-502838 

^ n V - CO mtkM. k . V - if CO Ji WtWC CO j- -v - fc" y ^ (chirping ) CSifSf 
y?;k»ASK^Piy\n - 7° ( modulationenvelope) £ M ~? h fZ #> \Z M % 

m m s #i * . w 2t £ * (± » u-ifm-^co'tv- ■ v a co jt m m * § & » 5*c 

ft 1 — 2 d B ) £ ^ L . £H£IIfc:&tt 1 A(?)i«*n 

/57 < y ? ■ 7 ;H I: T , 6Gb i t s/s e c£li»f - ? ■ W h 
T H g? § ft £ . i ft (i . ^a^lSiOT'CCODFB^— IftwfcttS'f-^ — r (chir 

p ) ^titoiIMCJj^Tfffl?^l)*ny77 7? ■ 7 a )V 9 co fl £ 

II 1 1 th -f S SB ffi a ft 7 — X CO !✓ — ^ CO H * i> ^ T „ DFBl/-f 4 8B 

» isiii^d f b k-f c j; o ttit^ it ^'t* i> „ mm& 6 1 & V" * 

« # SI % 5 1 |± , Uttf aM x^-gtlStS^^tffifflSiil) o r n -fe 

ffl s *x , n r 5 -y ^' r it s co if y x h - b co ® w ^ . -r & . r st » co 



El -h CO «P 5t <7) ffl {C & ^ T tt , D F B V - if CO $ij fp tcj; L T II ft $ 

titzffi , V - if t ft # L T , ffi«0tiaES»*aiffl^4ii:t>*fc*S , ^*4. £ 

if\ 0*1/ — if'COid^l^— ifcO^toCOfllJEMffll, ^r — ^IBIftif — T 7 A 

- ^ s m m ^ m § ft s m s fK « & 0 *aEnaEffl*oDBRu-ir*ote 

ffl CoutliilBLt. 

Ji a co #| f (i , ffl ffl S> x f- A /\ co 7 -f - K A >y 7 co a6 co ft -f- £ £ file L T , ^ 
^coi^-ifcodfecoi: ft S»Stcat»S-a-4^4fc«>fc: s stfU jl 

-A*n/5ASIff§?7 -r /!✓ ? - & ffi £> ft j£ . * ^ ujf co a T iz ^ f H Sft co ^ JB 
T (± . ITC0*''J A-A^n/^A^ffl^T^ Is — -*f co ft Jj Hi & co & 



(36) 9-502838 
# ^ W * 7 4 - H ^ <y ? ffi *> #l £ . l/-fSii>, BfiflSSt^U-f iff 

& * » ta -t mm m * t= » -t s ^ 7 * - f a >v ? t^js^ifcftt, & * a a? ^ 

IE * K It 3P t LTiK'Ja-A^o/^Aitffifcni. * o ^ 5 7 4 7? 5 7- *' 
+ * fit It t , *(0ft¥miW t 5'X J r&T(0m&*±®& £. 3*ifcof!»*|* *C 

M & 7 r 7" y n - (Fabry-Perot) V - If * fig a i t f # h . 

^ (Bragg ) l^fS. -WtLt> 3fc H Sf *f fH± - ffl ** # R It ( A R ) 3 - 
f -f £ 3t . 2 wmf T . 0 . 0 5 % CO $c ( F e ) F - ~T § tl £ L i Nb0 3 

If y-X6 5 T" IS § ix V- - ■? ? A * - F 6 4 f4 s *h SP S ffl - if CO 
«0 *0 # « * i: L T ffi ■§> „ -Mi U. 12ITOLD 9 2 1 S^aP-f ^ 

>f * - F 6 4 tfm% M # t L X f£ *> ix S . l/-ff^f^-H64li, *S * ftl flf §P 
67CJ;-5Tffli?aSie^JT-fI (Peltier) tfJSP#|6 6t;*§-£-Tf-&b- 
h5/y?t79yhSft6, jft W ffll SP 6 7 {± £ s #1; a-i,*n/5ARJt 
tS^6 3<7)^y)<7)|g2C0»fE-^'JT-^X (Peltier) ^US6 8J*J»t^ . £ 

js m » a* , ts -? 6 3 (T) m m <n m. & & # ^ f u 7 f * » tt § /t ^ ?t *> n , n. « 

. ft HI tfr W M # Li Nb0 3 ? >J X ^ IV X' h h t % . 3 0 °C S fc 0 1 A <0 ^ - ^ f $> h 
. ffi JK ffl ffll * 4T ^ . *Hlff7 'Jx^/l-wlg^ 6 3ti-5tait$ixS* 

d 7 5 7 -f 7?i7-f«tt"i:-8ft^^i§Ii:l:j:-?t, ^ S S S t/ - f ' 6 2 

jffi a , V - if ^ -f * - F 6 4 co * H li a r a - f- a y y ifi m $ ti s x - - ^ 

S^vtVX^^-H ( S L D ) (C J; T , 7 r 7* U O — (Fabry-Perot) 
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